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Investigation of dental radiography examinations and effective dose of children and
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Running title : A study of dental radiography examination of children and adolescents

Purpose: This study aimed to investigate the dental radiography status and radiation risk of children and adolescents for 5 years
in Yonsei University Dental Hospital.

Materials and Methods: The dental radiography database of individuals under the age of 18 years was provided by the electronic
medical records (EMR) from Yonsei University Dental Hospital from 2015 to 2019. The type of dental radiography included pan-
oramic radiography, periapical radiography, bitewing radiography, cephalometric radiography, cone-beam computed tomography
and computed tomography. The number of dental radiographies and the effective dose per person was investigated.

Results: For 5 years, panoramic and periapical radiography were taken the most. Panoramic radiography, periapical radiography,
bitewing radiography, cephalometric radiography, cone-beam computed tomography and computed tomography were taken the
most at the age of 5 — 7 years, 4 years, 18 years, 18 years, 18, 7 years and 10, 11 years respectively. As analyzed by department, the
radiographs were taken the most in order of pediatric dentistry, orthodontic, conservative dentistry. The annual average of effective
dose per person increased with age, and it was highest at the age of 18 years. But it was lower than 1.0 mSv, the annual standard
of defense in the general public. The effective dose of over 80% of patients are under 0.1 mSv. But there were 2 patients whose
effective dose was over 1.0 mSv. The annual average effective dose per person by dental radiography type was highest at the age of
0 — 3 years for periapical radiography and at the age of over 4 years for panoramic radiography.

Conclusion: This investigation into the status of number of dental radiography and effective dose for individuals of children and
adolescents will contribute to maximizing the benefits of dental radiography and minimizing the radiation dose.
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Table 1. The number of patients by age and year

Year/Age 0 1 2 3 4 5 6 7 8

9 10 1 12 13 14 15 16 17 18

2015 32 228 53 828 1179 1,773 1959 1878 1574
2016 32 203 406 871 1,176 1,924 1881 1941 1610
2017 23 164 386 776 1428 2235 2175 1,989 1,856
2018 27 174 401 823 1363 2527 2417 2399 1,956
2019 21 139 303 680 1437 2299 2632 2,633 2250
Mean 27 182 406 79 1317 2152 2213 2,168 1849

1299 1191 1135 1166 1,123 1,092 1,067 1,601
1343 1,276 1,967 1,113 1,041 1,065 1,091 1,059 1,072 1529
1,656 1334 1,007 971 1,040 1,077 1,086 1474
1,703 1491 1186 1,088 960 985 1209 1,680
1,772 1,662 1169 1,060 1,071 9% 1,041 1,659
1,555 1,391 1126 1,068 1,057 1,042 109% 1589

1450 1,250
1,560 1,379
1316 1,184

Table 2. The number of dental radiographies by age and year

Year/Age O 1 2 3 4 5 6 7 8

9 10 1M 12 13 14 15 16 17 18

2015 40 422 1249 2414 3257 3,601 3467 3327 2805
2016 58 369 864 2521 3221 3,716 3309 3,308 2,783
2017 31 292 886 2235 4,039 4529 3808 3448 3,151
2018 45 320 970 2458 3,601 4,760 4,026 4,052 3,375
2019 33 290 726 2174 3671 3956 4,233 4,180 3540
Mean 41 339 939 2360 3558 4,112 3,769 3663 3,131

2233 2,107 2,071 1,792 1,945 1,989 1,998 1,723 1,784 2,679
2291 2,168 2,002 1,853 1,759 1,800 1,920 1,908 1,773 2,691
2,645 2266 1,956 1974 1931 1761 1776 19% 1919 2,615
2,782 2410 2,390 2172 2,229 1974 1726 1,728 2,166 3,059
2,857 2667 2597 2258 2,121 1955 1915 1742 1,941 2,987
2,062 2324 2203 2010 1,997 18% 1867 1819 1917 2,806
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Table 3. The number of dental radiographies per person by age and year

Year/Age O 1 2 3 4 5 6 7

9 10 11 12 13 14 15 16 17 18

2015 125 185 233 292 276 203 177 1.77 1.78
2016 1.81 1.82 213 289 274 193 176 1.70 1.73
2017 135 178 230 2.88 283 203 175 1.73 1.70
2018 167 1.84 242 299 264 188 167 169 1.73
2019 157 209 240 320 255 172 161 159 157
Mean 153 188 232 298 270 192 1.71 1.70 1.70

172 177 172 174 171 1.71 178 158 1.67 1.67
1.71 170 172 166 1.69 1.71 176 1.80 1.65 1.76
1.60 170 163 1.72 1.76 1.81 171 185 1.77 1.77
1.63 162 165 1.74 188 181 180 1.75 1.79 1.82
161 1.60 166 164 181 184 179 175 1.86 1.80
165 1.68 168 170 1.77 1.78 1.77 175 1.75 1.76
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Figure 1. The number of dental radiographies by department. (A) The number of dental radiographies by depart—
ment and year. (B) The number of dental radiographies by department and dental radiography type.
CBCT: Cone beam computed tomography, CT: Computed tomography
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Figure 2. The number of dental radiographies by age and dental radiography type. (A) Panoramic radiography.
(B) Periapical radiography. (C) Bitewing radiography. (D) Cephalometric radiography. (E) CBCT. (F) CT.
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Table 4. Distribution of the number(percentage) of patients by effective dose and year [

0-0.1 01-02 02-03 03-04 04-05 05-06 06-07 07-08 08-09 09-1.0 1.0- O

Year/ ED rio
N(%) B

133(0.98 80.06)  4(0.03)  2(0.01
2016 11768(8755)  9106.77)  5754.28)  133(0.99 130.1)  6(0.04) 100.01

( (0.98)  26(0.19) (0.07)
( (0.99)  320.24) (0.07)
2017 1216586.73) 9937.08) 704602 110078) 310022 120.09) 50.04) 3002
(84.91) 0.97)  35(0.24) (0.07)
( (1.24)  49033) (0.03)

2015 12001(8359) 758(.6)  612(4.52)
)
(6.02)

2018 12637(8491) 1130(759) 913(6.13)  145(0.97 14009 6004  1(0.01
2019 12252(81.46) 14190943) 1101(7.32) 187 17011)  11007)  4(0.03

* ED : effective dose (mSv) =

Effective dose (mSv)

—e—Panoramic radiography == Periapical radicgraphy
—==Bitewing radiography Cephalometric radiography
——CBCT ——CT

Figure 4. Average annual effective dose per person by age and dental radiography type.
CBCT: Cone beam computed tomography, CT: Computed tomography
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Appendix. Annual effective dose per person and maximum effective dose by age

ge 0 1 2 3 4 b b ] 8 9 10 11 12 13 14 15 16 17 18
Year Mean(Max)
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* Minimum effective dose was 00028 mSu(effective dose of intraoraldental radiographies) in all age and year groups.
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